INTRODUCTION
The use of cellulosic or lignocellulosic materials (cellulose fibers, wood fibers, nut flour, jute, sisal, etc.) as filler for reinforcement of polymeric matrices has increased lately. They are rich in lignin, hemicellulose and cellulose and are used for various applications depending on their composition and physical properties. An increasing world trend towards the maximum utilization of natural resources through new processes and products has been driving to the study and exploration of rich renewable natural materials generating new applications to lignocellulosic fibers in the automotive industry, production of adhesives, lactic acid, active carbon and furfural 1, 2 in the development of composites. Apart from the well-known fibers (flax, ramie, jute, etc.) one of the most interesting among the lesser known fibers is the luffa cylindrical fiber.
This fiber is quite common in the mid-south of America as well. As for Turkey, it grows well in the areas of the Mediterranean climate. The Luffa cylindrica fibers are a subtropical plant of the cucurbitaceous family, which produces a fruit with a fibrous vascular system. Their size varies in relation to the areas they grow in ranging from 15 cm to1m, or even more than one meter in certain kinds 3 (Fig. 1 ). It has wide use of Luffa cylindrica as scouring pads during bathing, for the manufacture of palm sole, inner soler for filters, leather straps for automobiles and other engine, etc. in the industrial sector 4 . Among the natural fibres, Luffa cylindrica fibres are the ones that are widely available throughout the world. Luffa fibres are known to have lignocellulosic fibre characteristics. Depending on their use, there is work to make them more useful by means of chemical processes. For this aim, through two different processes, conventional and microwave, three different chemical processes were applied. The results obtained were examined with % weight loss values; mechanical properties, morphological characteristics (SEM) followed by FT-IR and X-ray diffraction properties. Three different processes chemical processes, carried out with formic acid and acetic acid were proved to be successful. The reason for the microwave processes to be successful is the strength achieved by sonication. In this study, formic acid and acetic acid processes were found to adequately modify the fibres surfaces.
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Fig. 1. Luffa fibres
A number of investigatators have explored the capability of additives to enhance adhesion and thereby improve properties, such as tensile, impact and flexural strengths of these composite materials 5, 6 . The methods for surface modification can be physical or chemical according to the way they modify the fiber surface frequently used approaches are bleaching, acetylation and alkali treatments.
When the chemical characteristics of Luffa cylindrica are considered, it can be seen that just in the case of such fibers as manila, sisal, jute, hemp, they consist of cellulosic polymer that are composed of various non-cellulosic impurities that do not affect the hydrophilic characteristic of Luffa cylindrica fibers negatively (Table-1 
For this purpose, the studies carried out to improve the hydrophilic characteristic of Luffa cylindrica by means of chemical processes. With this aim, mercerization was applied Asian Journal of Chemistry; Vol. 25, No. 2 (2013) , 637-641 http://dx.doi.org/10.14233/ajchem.2013.11813 on Luffa cylindrica fibers 8 , by acetylating derivation was achieved 9 . In addition to this, anion exchange capacity of Luffa cylindrica fibers and their quaternizated specialties were tested 10 . Luffa cylindrica fibers were coated with different kinds of tip silane agent in order to improve the characteristics of the composite produced from LF/PP 11 . Most of these studies are based on cleaning those impurities affecting the mechanical, chemical, physical and sorption characteristics of Luffa cylindrica fibers. Ultrasonic energy has always been an alternative method. The action of ultrasound energy has become popular in textile sector with positive results in bleaching and dying processes [8] [9] [10] [11] [12] [13] [14] .
Cavitation is the formation and violent collapse of small bubbles or voids in the liquid as a result of pressure changes. This occurs when longitudinal waves propagate through the liquid. Cavitations cause several chemical and mechanical effects, such as dispersing, degassing, formation of free ions or radicals and intense agitation of the liquid 13 . When the microwaves become 13.56, 27.12 and 40.68 MHz at region of RF which are industrial frequency, the frequency ranges are between 910-2850 MHz for the MD. Using of microwave technology in textile finishing is related with application, research and development studies which enclose application areas of heating up, drying, condensation, dying and printing [15] [16] [17] [18] [19] [20] .
In this study, three processes in conventional, ultrasonic energy and microwave energy were applied on Luffa cylindrica fibers and three different chemical treatments (acidic acid and formic acid) have been performed. The mechanical, hydrophilic, thermal and morphological characteristics of Luffa cylindrica fibres were also reported.
EXPERIMENTAL
Luffa cylindrica fibres were obtained from the Mediterranean region of Turkey. Its fruit has a fibrous vascular system that forms a natural mat when dried. Their overall lengths were between 400 and 600 mm. The luffa fibres were washed with water to remove the adhering dirt for 0.5 h at 20 ºC with distilled water. They were dried in an oven 6 h at 70 ºC. After drying, they were conditioned for 48 h prior to testing under ± 20 ºC and 65 ± 2 RH % condition.
Chemical treatments of luffa fibers treatments: Luffa fibers have been characterized by three methods in which are given conventional methods, ultrasonic methods and microwave methods (Tables 2-4 ). In addition to that, it is applied two kind of chemical process for each three methods. Ultrasonic method Branson B2200B E4 was carried out at (220 volt and 205 watt) ultrasonic bath with 20 kHz frequencies.
Microwave method with a Galanz/WP800T was carried out at a frequency of 2.45 GHz. The microwave oven had a maximal power of 800 W with six discrete settings. The mixtures were placed in a sealed glass vessel and treated by the microwave according to the experimental design.
Analytical methods: The weight loss was determined on atmospherically conditioned luffa fibres after different pretreatment processes, with and without ultrasound. The weight loss percentage (W i ) was calculated from the differences in weight using the following equation (eqn. 1);
where Wpre is the weight of the conditioned fibres prior to pretreatment and Wafter is the weight after performed pretreatment. Following the conventional ultrasonic method and microwave methods, Luffa cylindrica fibre's which property is given in Table- 1.
Testing and characterization of Luffa cylindrica fibres after chemical treatments: Applying the conventional, micro wave and ultrasonic energy methods on Luffa cylindrica fibres (single fibres length 10 mm) mechanical characteristic 
RESULTS AND DISCUSSION
Mechanical properties shows the mechanical change values of Luffa cylindrica fibres after the conventional, microwave and ultrasonic energy method (Fig. 2, Table-5 ). Conditioned in two different chemical methods and two different processes, after Luffa cylindrica fibres were examined in terms of mechanical characteristics. By comparing the experimental results to bibliographical data obtained with luffa fibers, it is observed that ultrasonic method values given in the literature for the tensile strength and the elongation 21, 22 . By comparing the tensile strength, elongation values of untreated fibers with conventional, ultrasonic and micro wave methods in the determination of these parameters and the data scattering. It appears that the chemical treatments (acetylation and formylation) reduce the mechanical properties. It can be explained by considering that waxes, gums, etc. However acetylation and formylation ultrasonic and microwave methods are made with increases mechanical properties. Sonication and acetic acid and formic acid treatments show the surprising high values mechanical properties. This results from the fact that cavitations energy increases the reaction of fibres with the acids. Microwave method, the remarkable increase in mechanical properties. The reason for this as demonstrated that microwave irradiation played a positive role in biomass digestion, it has become desirable to investigate the key operating parameters affecting the pre-treatment so as to optimize the conditions for a further efficient hydrolysis of biomass 23 .
Pre-treatment processes on the decomposition of impurities and natural pigments are generally characterized by weight loss. It is evident from the result that (acetylation and formylation caused weight lost 21, 22 . However, in ultrasonic method and microwave processes weight loss % is higher. In the literature studies carried out, Luffa cylindrica fibres loss following the chemical processes is 3-6 % 24 . The reason for such rates are higher within the applied ultrasonic energy processes due to sonication. However, microwave methods are used for weight loss results are better than ultrasonic methods surface fiber energy more quickly due to transmission surface luffa fiber; uniformity of heating, faster throughputs, fast on and off switching, very high power densities developed in the processing zone, superior moisture levelling.
FT-IR analysis properties: The effectiveness of the acetylation and formylation were confirmed by FT-IR analysis. Fig.  3 shows, the spectra of the raw, Fig. 4 shows Luffa cylindrica fibres ultrasonic energy acetylation chemical application results and Fig. 5 shows Luffa cylindrica fibres microwave energy acetylation chemical application results with FTIR. FT-IR (KBr, disc, νmax, cm -1 ): 3560 (-OH), 2920 (aliphatic strength), 1735 (-C-O ester), 1022 (C-O-C), respectively. In the FTIR spectrum of the raw fibre, the bands at 3776 and 1647 cm -1 can be assigned, Figs. 4 and Fig. 5 shows that luffa fibres with acidic acid and formic acid treatment ultrasonic energy signal at 3733-3560 cm -1 . Figs. 6 and 7 show FT-IR results with ultrasonic energy and microwave energy on fibres FT-IR with a sharp reduction in the signals assigned to the hydroxyls. However, the remaining signal at 3283-3281 cm -1 can be assigned to residual hydroxyl groups, indicating that the acetylation reaction and formyl group were occurred. In fact, since no catalysts were used except for acetic acid and formic acid, the acetylation and formyl group reaction occurred preferentially at the easily accessible hydroxyl group on the cell walls of the fibres. Syndication effect is quite high on accelerating the reactions 25 .
The signals at 3568 cm -1 correspond to water adsorbed by the fibre. The sharp signals observed at 1735 and 1647 cm -1 are assigned to a carbonyl from to acetate group and formyl group. The presence of these signals in the spectra of the treated fibres confirms that the acetylation reaction and formyl group reaction were effective. In fact, the partial substitution of the -OH groups on the fibres are interesting, since its hydrophilic character were reduced 9 .
SEM: SEM micrographs of untreated Luffa cylindrica fibres are presented ( Figs. 7-13 ). Figs. 7 and 8 show SEM photographs of fibres treated with formic acid and acetic acid by ultrasonic, microwave, conventional processes. The conventional processes carried out on Flax fibres with formic acid, is known to disclose micro fibres better than those treatments carried out with NaOH 26 . It is also known that it reveals the macro fibres on the surface of Luffa cylindrica fibres. Following the treatment with formic acid and acetic acid by means of microwave, the outer layers of parenchyma cells have been removed to expose the inner fibres. 
Conclusion
Two different processes and four different chemical processes, carried out with formic acid and acetic acid were proved to be successful. The reason for the ultrasonic processes to be Microwave power is effective than ultrasonic energy in chemical reactions. Considering all these results; formic acid and acetic acid processes were found to adequately modify the fibres surfaces. In this study, % weight loss increase is outstanding with the success of ridding the impurities. Weight loss results can be correlated with mechanical test results, which can be treated as a proof for enhanced interfacial interactions with microwave energy better then ultrasonic energy treatment. Beyond the all results, microwave process is clearly provided to saving of chemical substance, energy, water and time.
